Appropriate developmental expression of human CD8 beta in transgenic mice.
The human CD8 glycoprotein is expressed either as an alpha beta heterodimer or as an alpha alpha homodimer on thymocytes, mature T cells, and subpopulations of intestinal intraepithelial lymphocytes (IELs). The homodimeric form of CD8 is exclusively expressed on TCR gamma delta IELs and on subsets of NK cells and TCR alpha beta IELs. To understand the molecular mechanisms by which these genes are regulated, we created transgenic mice with a 95-kb human genomic DNA fragment containing the entire CD8 beta gene as well as a cluster of tissue-specific DNase I-hypersensitive sites 7 to 10 kb upstream of the gene. These sites were present in CD8 alpha beta+- but not CD8 alpha beta- T cell lines nor in a B cell line. We found that transgenic mice had correct developmental expression of human CD8 beta on thymocytes and mature CD8+ cells and no expression on mature CD4+ T cells or B cells. Interestingly, the percentage of mouse CD8 alpha+ cells that were human CD8 beta+ varied, depending on the founder line, from 4 to 88%, whereas the percentage among siblings was similar, indicative of a variegated phenotype resulting from site of integration effects. Expression was also observed on intestinal IELs, but only on those expressing the TCR alpha beta receptor and not the TCR gamma delta cells, which exclusively express CD8 alpha alpha. Of the TCR alpha beta+ cells, the transgene was expressed in both the CD8 alpha alpha and alpha beta subpopulations. These results indicate that this 95-kb fragment affords developmentally correct expression of the human CD8 beta gene on thymus-derived T cells in transgenic animals. Therefore, CD8 lineage-specific regulatory sequences must be located within the fragment.